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ABSTRACT
A spatio-textual searc h engine, termed \STEW ARD" is demon-

strated where do cumen t similarit y is based on b oth the textual

similarit y as w ell as the spatial pro ximit y of the lo cations in the

do cumen t to the spatial searc h input. STEW ARD's p erformance

is enhanced b y the presence of a do cumen t tagger that is able

to iden tify textual references to geographical en tities. The user-

in terface of STEW ARD pro vides the abilit y to bro wse results,

thereb y making it a v aluable \kno wledge disco v ery" to ol.
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H.3.3 [ Information Searc h and Retriev al ]: Searc h pro cess
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1. INTRODUCTION
Searc h tec hnology to da y is dominated b y searc h engines suc h

as the one pro vided b y Go ogle where do cumen ts are retriev ed

with the aid of an algorithm that ranks do cumen ts related to

the query string on the basis of ho w man y other do cumen ts link

to it. W e are in terested in dev eloping a searc h engine where

the query string con tains a geographical en tit y and w e wish to

�nd other do cumen ts that are related to it b y spatial pro ximit y .

F or example, a do cumen t con taining \Los Angeles" is deemed

relev an t to a query string con taining \Hollyw o o d", ev en though

the query string \Hollyw o o d" migh t not ev en b e men tioned in

the do cumen t. In this pap er w e describ e a demo of STEW-

ARD (denoting \Spatio-T extual Extraction on the W eb Aiding

the Retriev al of Do cumen ts"), a spatio-textual searc h engine for

retriev al of do cumen ts on the HUDUSER.OR G w eb site under

dev elopmen t at the Univ ersit y of Maryland in co op eration with

the O�ce of P olicy Dev elopmen t & Researc h of the Departmen t

of Housing and Urban Dev elopmen t (HUD PD&R).

2. STEWARD
Queries to STEW ARD can ha v e a purely geographical comp o-

nen t, a k eyw ord comp onen t, or a com bination of b oth. When the

�
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query string is purely a geographical en tit y , w e wish to �nd do cu-

men ts that are related to it b y spatial pro ximit y . The do cumen ts

that are returned are rank ed b y the exten t to whic h STEW ARD

determines that the geographic en tit y that forms the query string

serv es as the geographic fo cus of the do cumen t. This is based on

man y factors whic h include the n um b er of times that the searc h

string or pro ximate geographic lo cations are men tioned in the

do cumen t.

STEW ARD's notion of a geographic fo cus di�ers from m uc h of

the existing w ork in this area whic h has b een cast in terms of

�nding the geographic scop e of w eb sites whic h con tain one or

more do cumen ts and is usually done b y examining their link

structure. Instead, our fo cus is on the actual con ten ts of do c-

umen ts. Moreo v er, w e are not only in terested in �nding a geo-

graphic fo cus su�cien tly general to span the en tire do cumen t,

but instead also wish to iden tify as man y geographical lo cations

as p ossible as w ell as pro vide the abilit y to bro wse through the

do cumen ts in order of spatial pro ximit y to the designated k ey-

w ords.

STEW ARD uses a do cumen t tagger built b y us to iden tify p o-

ten tial references to geographic lo cations in unstructured text

do cumen ts. The tagger is a w are of sen tence structure so that

prop er nouns can b e determined. The determination of whic h of

these nouns or w ord com binations are indeed geographic lo ca-

tions is facilitated with the aid of a gazetteer suc h as that a v ail-

able in GNIS for the United States and its analog GEONET

for foreign names. Of course, there is still the issue of distin-

guishing b et w een m ultiple lo cations with the same name suc h

as, for example, \Spring�eld, IL" and \Spring�eld, MA", whic h

is non-trivial.

When the queries consist only of a non-geographic k eyw ord, then

STEW ARD ranks the do cumen ts on the basis of the strength of

the o ccurrences of the k eyw ord in them. In addition, in this case,

STEW ARD also iden ti�es all of the references to geographic lo-

cations in eac h do cumen t and ranks them in the order in whic h

it determines that they serv e as the geographic fo cus of the do c-

umen t. This is based, in part, on the frequency of their o c-

currence, as w ell as the distribution of their o ccurrences in the

do cumen ts.

When a geographic lo cation is presen ted as input to STEW ARD

along with input k eyw ords, the relev an t do cumen ts (i.e., the ones

con taining an instance of the input k eyw ords) are rank ed in in-



Figure 1: Example screenshot of the STEW ARD system.

creasing order of distance of their geographic fo cus from the geo-

graphic lo cation comp onen t of the query string. The geographic

lo cation comp onen t of the input query can b e expressed in terms

of latitude/longitude or as a textual reference to a spatial ob-

ject. F or example, the user could searc h for \Housing Pro jects"

in the vicinit y of \College P ark, MD". The results w ould only re-

turn suc h do cumen ts that qualify b oth the con ten t and lo cation

sp eci�er that w as pro vided to the system b y the user.

A preliminary v ersion of the STEW ARD system is curren tly b e-

ing deplo y ed on the HUDUSER.OR G w eb site and is a v ailable to

an y one with an In ternet connection through an in teractiv e user

in terface written in HTML and AJAX. Figure 1 sho ws a screen-

shot of the user-in terface of the STEW ARD system running on

the Mozilla Firefo x bro wser in resp onse to a purely textual query

seeking all do cumen ts con taining the k eyw ord \colonias" whic h

are settlemen ts lying primarily along the US-Mexico b order.

F rom the �gure w e see that the user-in terface is divided in to

three panes (i.e., regions). The top pane is b eing used to sp ecify

the query parameters via text b o xes for the textual k eyw ord

as w ell as a lo cation, whic h is optional. The left pane sho ws

the do cumen ts that satisfy the textual k eyw ords, along with a

small extract sho wing the con text in whic h the k eyw ord is found.

The righ t pane p ositions the do cumen ts that satisfy the textual

k eyw ord in the query on the map using icons at p ositions that

STEW ARD has determined to b e their geographic fo cus. In

this case, w e �nd that the geographic fo ci of these do cumen ts do

indeed lie on the US-Mexico b order, whic h is not surprising, but

it is reassuring that STEW ARD has correctly iden ti�ed them. In

addition, the righ t pane can b e used to input the desired lo cation

for the geographic scop e of a query . Do cumen ts that satisfy the

textual k eyw ord are rep orted in increasing order of the distance

of their geographic fo cus from the query p oin t. Notice the clean

separation of the textual results from the spatial results in the

user in terface.

STEW ARD also enables users to bro wse through the relev an t

do cumen ts that it has found, and to highligh t, in sequence, all

o ccurrences of the k eyw ord. In addition, eac h of the relev an t

do cumen ts can b e bro wsed to sho w all o ccurrences of eac h of

the geographic lo cations that it has found in the do cumen t, or to

sho w the most imp ortan t o ccurrence of eac h of these geographic

lo cations. In the former, STEW ARD simply pro vides an extract

of the con text in whic h the lo cation app ears, while for the latter,

a p oin ter to the geographic lo cation is also pro vided along with

the extract.

3. CONCLUDING REMARKS
Man y enhancemen ts are planned to increase the p o w er of

STEW ARD as w ell as its user in terface. In particular, the spa-

tial querying capabilit y of STEW ARD will b e augmen ted to in-

clude capabilities presen t in the SAND Spatial Bro wser [1]. This

also includes adding the abilit y to dra w the exten t of the spatial

queries on the map rather than b eing restricted to a textual sp ec-

i�cation. Moreo v er, a mec hanism for users to pro vide feedbac k

on the qualit y of the searc h will b e added.
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